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Description 

This invention relates to a toner for use in the development of electrostatic latent images for electropho- 
tographs, electrostatic recording, electrostatic printing, and the like. More particularly, this invention relates 
s to a dry toner that contains callx (n) arene as a charge-control agent 

Electrostatic latent images can be made visible by the use of electrostatic attraction to cause the attach- 
ment of the toner thereto. As agents used to develop such latent electrostatic images, in addition to wet toners, 
there are dry toners, which are widely used. 

In a system in which a dry toner is used to develop an electrostatic latent image, the most important factor 
w is the static properties of the toner. A number of suggestions have been made concerning the control of the 
static properties of toner particles. In general, when toner is being made, dyes, pigments, and charge-control 
agents are added as additives. 

Atpresent, the following techniques are in use. When the toner is positively charged, the nigrosine dye 
disclosed in Japanese Patent Publication No. 41-2427 or the quaternary ammonium salt disclosed in USP 
16 4,654,175 can be used. When toner is negatively charged, the dye of complex salt containing metal disclosed 
in Japanese Patent Publication No. 45-26478, eta, can be used. 

However, the structure of these charge-control agents is complex and their stability is poor. Therefore, 
the charge-control agents are degraded or decomposed by mechanical friction or impact, by changes in tem- 
perature, humidity, electricai impact Vnd by irradiation, so that they lose their r charge-controlling ability. 
20 In recent years, a variety of charge-control agents to solve these problems have been disclosed, for ex- 
ample, in USP 4,206,064 and USP 4,656,112, in which metal complexes of salicylic acid and zinc complexes 
of arorraticnsxyca^ ~~ ~' 

However, these compounds are colored or contain heavy metals such as chrome, cobalt, copper, zinc, etc, 
which are unsuitable as toner additives. 
25 Japanese Laid-Open Patent Publication No. 63-266462 discloses toners that contain, for example, com- 
pounds known to act as developer, sensitizers, antioxidation agents, or the like to prevent deterioration of the 
surface-treatment carrier (a phenomenon in which the toner comes to be spent on the surface of the carrier, 
which damages the static properties) in a binary dry developing agent As antioxidation agents, there are, for 
e^pie7aJi^iated derivatives oT cd^ 
30 nol, and hydroquinones, the alkylated derivatives containing 1 to 5 carbon atoms in the alkyl group; 2,2'-me- 
thylene-bis-(4-methyl-6-tert-butylphenol); and 2,2'-methylene-bis-(4-ethyl-6-tert-butylphenol). 

In this way, various suggestions have been made to improve the quality of toners. However, conventional 
toners are disadvantageous in that the charge control changes with environmental changes such as in the tem- 
perature and humidity, the stability of toner is poor when it is preserved for a long period of time, and the static 
35 properties of toner are also poor, so charge-control agents that confer strong static properties and that are 
superior in heat-resistance are needed, so as to be usable in a variety of copying machines. 

This invention was accomplished by the discovery of an excellent charge-control agent, calix (n) arene 
compounds, that overcomes the defects of conventional charge-load agents. 

For the making of calix (n) arene, phenol and formaldehyde are the starting materials, and the yield is high 
40 when synthesis is done with a concentrated alkali. These compounds have a cylindrical structure that resem- 
bles that of cyclodextrin. 

In the report of Zinke et al. (Ber- dtsch. chem. Ges., 74, 1792, (1941)) it was found that a substance with 
a high melting point can be obtained by the reaction of phenol and formaldehyde in the presence of sodium 
hydroxide. Gutsche et al. have published a detailed report of the preparation of various kinds of calix (n) arene 
45 derivatives and of their structures and properties (J. Am. Chem. Sgc. 1 03, 3782, (1 981 )). 

Calix (n) arene derivatives may be put to practical use as clathrate compounds in enzyme reaction and 
catalyzed reactions, or in the transport of metal ions (as disclosed in, for example, Japanese Laid-Open Patent 
Publication Nos. 61-291546, 62-65250, 63-72669, 63-99031 , 63-99035, 62-136242, and 63-7837). 

However, it has not been disclosed until now that it is possible to use calix (n) arene compounds as a 
so charge-control agent in electrostatic developing toner. 

The toner for use in the development of electrostatic latent images of this invention, which overcomes the 
above-discussed and numerous other disadvantages and def iciencies of the prior art, contains at least one 
calix (n) arene compound with the general formula represented by the following general formula I: 
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wherein n = X+ Y; X and Y are integers, and n = 4 to 8; R 1 is a hydrogen atom or an alkyi group with 1-5 carbons 
or else -(CH^COOR'o (where R«> is a hydrogen atom or a lower alkyi group, and m is an integer from 1 to 
3); R* is a hydrogen atom, halogen atom, alkyi group with 1-12 carbons (which can be in the form of branched 
chains), aralkyl group. -NO* -NH 2 . -N(P7) 2 (where R* is a lower alkyi group). -S0 3 R« (where R» is a hydrogen 
atom), phenyl group (which may be a substituted group), or -Si(CH 3 ) 3 ; R 3 and R* are independently a hydrogen 
atom halogen atom, alkyi group with 1-3 carbons. -NH 2 . or -N(R°)2 (where R» is a lower alkyi group); IV is a 
hydrogen atom or an alkyi group with 1-3 carbons; R« is a hydrogen atom, an alkyi group with 1-5 carbons, 
or -(CH^COOR* (where R» is a hydrogen atom or a lower alkyi group, and p is an integer from 1 to 3); R 
is a hydrdgen atom, halogen atom, alkyi group with 1-12 carbons (which can be in the form of branched cha.ns . 
aralkyl group. -NO,. -NH 2 . -N(R^ (where R" is a lower alkyi group). -S0 3 R 18 (where R« is a hydrogen atom), 
phenyl group (which may be a substituted group). or-SI(CH 3 ) 3 ; R" and R« are independently a hydrogen atom. 
- halo^tbm^llvl-grouP «th1=8 caroonsr-NH 2 vor -N(R^ (where R«-is-a-lower-alkyl group;.and.R«. Is a 
hydrogen atom or an alkyi group with 1 to 3 carbons. 

In a preferred embodiment, 0.1-1 0 parts by weightof the calix (n) arena compounds represented by general 
formula I is used per 100 parts by weight of resin. iiM . 

Thus the invention described herein makes possible the objectives of (1) providing a toner for use In the 
development of electrostatic latent images that incorporates calix (n) arene compounds as a charge-control 
agent, said compounds being almost colorless, containing no metals, and being disperslble in the toner resin 
and cornipalDle wiffi mrtoneTresih; and ^providing a tonerfor use in the development of electrostatic latent 
images that is used to form images that are clear, the fine lines of which have good reproducibility. 

Calix (n) arene compounds can readily be synthesized by the methods published in J. Am. 2^- J2£; 
103 3782-3792 (1981). Pure&Appl. Chem. 58, 1523-1528 (1986), Tetrahedron Ujtt 26, No. 28. 3343-3344 
H9B51. Gendai Kagaku 182. 14-23 (1986), eta Gendai Kagaku discloses a multi-step synthes.s method for 
the synthesis of calix (n) arene compounds having different substituent groups. 

When calix (n) arene compounds are synthesized by the usual methods, a mixture of cyclic compounds, 
each of which is composed of n calix arene compounds, and noncyclic compounds is produced. It is possible 
to obtain the desired calix (n) arene compound I In pure form by crystallization and similar procedures. 
The noncyclic compounds are oligomers of the following general formula II: 
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CHjOH 



cm 



wherein n = 2 to 8. This noncyclic compound has a different structure and properties from those of calix (n) 
so arene compounds, for example, p-tert-butylcalix (n) arene. which is obtained In the form of white crystals or a 
white powder. 



Example 1 of synthesis 

55 Synthesis of p-tert-butylcalix (8) arene (Compound 1) 

First, 27 8 g (0.1 8 mole) of p-tert-butyl phenol and 9.0 g (0.30 mol) of paraformaldehyde were refluxed with 
the use of 0.4 ml (0.004 mole) of 1 0 N potassium hydroxide for 4 hours in 1 50 ml of xylene to cause dehydration, 
and then cooled and filtered. The precipitate obtained was washed in toluene ether, acetone, and water, in this 
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order, before being dried. Next, recrystellizatlon was done from chloroform, and 22.1 g of white needle-like 
crystals was obtained (yield, 69.3%). 

Example 2 of synthesis 

5 

Synthesis of p-tert-butylcalix (6) arene (Compound 2) 
Ten grams (0.07 mole) of p-tert-butyi phenol and 4.0 g (0.130 mole) of paraformaldehyde were refluxed 
for 6 hours in 100 m! of xylene with the use of 6 ml of 5 N rubidium hydroxide to cause dehydration, and then 
cooled and filtered. The precipitate obtained was separated in a mixture of chloroform and HCI, and the product 
10 obtained was recrystallized, giving 7.7 g of a white powder (yield, 71.6%). 

Examples of compounds 

(1) p-tert-butylcalix (8) arene 



5. - a=-C(CH 3 ) 3 




30 

(2) p-tert-butylcalix (6) arene 



a=-C(CH 3 ) 3 



35 



40 




(3) p-tert-butyicalix (4) arene 
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a-=-C(CH 3 ) 3 



to 




15 



20 



(4) p-tert-amylcalix (6) arene 




a=-C(CH 3 ) 2 CH 2 CH3 



30 (5) p-tert-butylca!ix (5) arene 

a=-C(CH 3 ) 3 



35 



40 




45 (6) p-tert-butylcalix (7) arene 
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(12) 
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a=-C(CH 3 ) 3 
b=-C 2 H 5 



15 (13) 



a— C(CH 3 )3 
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(14) 



a=Br 
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M=-C 2 H 5 



50 
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The toner for use in the development of electrostatic latent Images of this invention contains a coloring 
agent, a resin, and a charge-control agent, and can contain conductive particles, agents to improve f lowability, 
agents to prevent peeling of the image, and other additives, to improve the quality of the toner. Per 100 parts 
by weight of resin, 0.1-10 parts by weight of calix (n) arene compound can be used, and 0.5-5 parts by weight 
so is preferable. 

As the resin mentioned above, any well-known resin can be used, such as, for example, styrene resin, 
styrene-acryl resin, styrene-butadiene resin, styrene-maleic resin, styrene-vinyl methyl ether resin, phenol 
resin, epoxy resin, polyester, paraffin wax, etc.; these resins can be used alone or in mixtures. 
- As the coloring agent mentioned above, any of the many well-known dyes and pigments may be used, but 
55 for toner for use In making colored copies, those particularly suitable are carbon black, nigrosine dye, benzidine 
yellow, Hansa yellow, Rhodamine 6G lake, Quinacridone, rose bengal, copper phthalocyanine blue, copper 
phthalocyanine green, and other such phthalocyanine dyes and pigments, ultramarine blue, anthraquinone 
dyes, and all kinds of dyes soluble in organic solvents. 
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The toner of this invention generally Is mixed with a carrier to provide a two-component system of devel- 
oping agent, but it is also possible, of course, that the toner Is of a one-component system developing agent 
As carriers that can be used in this invention, any known carriers can be used. For example, there are iron 
powder, nickel powder, ferrite powder, glass beads having particle diameter of about 50 to 200 um, and coated 
5 particles obtained by coating the above-mentioned powder particles and beads with a resin; the resin includes 
acrylate copolymer, styrene-acrylate copolymer, styrene-methacrylate copolymer, silicone resins, polyamide 
resins, f luorinated ethylene resins, etc. 

In the production of the toner of this invention, if a magnetic carrier made of iron powder, nickel powder, 
ferrite powder or the like is added and dispersed in the toner, then a developing agent of one-component system 
10 is obtained. Development can be carried out using the developing agent by the contact development method, 
projection development method and the like. 

Below, this invention will be described in detail with reference to examples. 
In the examples below, the word "parts" means "parts by weight". 

15 Example 1 

Copolymer of styrene and acrylic monomer 

(Sanyo Kasei Co., HIMER SMB600) 100 parts 

20 Carbon black 

- - (Mitsubishi- -Kasei -Co. , MA-100). 5__parts 
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Compound 1 1 Part 



The above components were first mixed in a high-speed mixer to homogeneity. Then the mixture was melt- 
ed in an extruder, kneaded, cooled, and pulverized in an oscillating mill. The powder obtained was finely pow- 
dered in an aiijet to which a classifier was attached. A black toner with particle diameter of 1 0-20 um was ob- 
tained. " 

30 To 5 parts of the toner obtained, 95 parts of iron-powder carrier (Nippon Teppun Co., TEFV 200/300) was 
added to give developer. The blow-off charge at the early stage for this developer was -26.5 uC/g. The blow- 
off charge at the early stage for this developer at low temperature and low humidity (5°C and 30%) and at high 
temperature and high humidity (35°C and 90%) were -26.9 uC/g and -26.3 uC/g, so the developer was very 
stable. 

35 This developer was used to make images in a commercially available copy machine with a selenium drum. 
There was no fog, and the reproducibility of fine lines was good; moreover, distinct black images were obtained. 
The copying properties of this toner did not decline when the toner was used to make 70,000 copies in a row. 



Example 2 



Copolymer of styrene and acrylic monomer 

(Sanyo Kasei Co., HIMER SMB600) 100 parts 

Red dye 

(Orient Chem. 2nd., oil pink #312) 7 parts 

Compound 2 1-2 part 

50 The above components were treated by the methods in Example 1 to give a red toner, with which developer 
was made. The blow-off charge at the early stage for this toner was -24.2 uC/g. The blow-off charge at the 
early stage for this developer at low temperature and low humidity (5°C and 30%) and at high temperature 
and high humidity (35°C and 90%) were -25.1 uC/g and -24.5 uC/g, respectively, so the developer was very 
stable. 

55 In the same way as in Example 1, the toner was used to make images. There was no fog, and the repro- 

ducibility of fine lines was good; moreover, distinct red images were obtained. The copying properties of this 
toner did not decline when the toner was used to make 70,000 copies in a row. 
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Example 3 



Copolymer of styrene and 

n-butylmethacrylate (65/35) 100 parts 

Benzidine yellow 

(C.I. Pigment Yellow 12) 4 parts 

Compound 4 1 P art 



The above mixture was treated by the methods in Example 1 to give a yellow toner, with which developer 
was made. The blow-off charge at the early stage for this toner was -24.3 uC/g. The blow-off charge at the 
early stage for this developer at low temperature and iow humidity (5°C and 30%) and at high temperature 
15 and high humidity (35»C and 90%) were -24.0 nC/g and -23.7 uC/g, respectively, so the developer was very 
stable 

In the same way as in Example 1 , the toner was used to make images. There was no fog, and distinct yellow 
images were obtained. The copying properties of this toner did not decline when the toner was used to make 
70,000 copies in a row. 



Example 4 



Polyester (Nippon Gosei Kagaku Co.,) 100 parts 
Blue dye 

(Orient Chem. Indust. , oil blue #603) 2 parts 

Compound 8 1 P art 



The above mixture was treated by the methods in Example 1 to give a blue toner, with which developer 
was made. The blow-off charge at the early stage for this toner was -22.9 uC/g. The blow-off charge at the 
early stage for this developer at low temperature and low humidity (5°C and 30%) and at high temperature 
and high humidity (35°C and 90%) were -22.9 uC/g and -21 .2 uC/g, so the developer was very stable. 
35 In the same way as in Example 1 , the toner was used to make images. There was no fog, and the repro- 
ducibility of fine lines was good; moreover, distinct blue images were obtained. The copying properties of this 
toner did not decline when the toner was used to make 70,000 copies in a row. 



Example 5 
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Copolymer of styrene and 

2-ethylhexylmethacrylate (80/20) 100 parts 

Triiron tetraoxide (Toda Ind., EPT-500) 40 parts 



Low-molecular-weight polypropylene 

(Sanyo kasei Co., Biscol 500P) 
Carbon black 

(Mitsubishi Kasei Co., MA-100) 
Compound 24 

The above components were f irst mixed to uniformity in a ball mill, and a premix was obtained. Next, the 
mixture was melted in a twin-screw extruder (Ikegai Seisaku Co., PCM-30), kneaded at 180°C, cooled, pulv- 
erized, powdered, and classified, giving a one-component toner with particle diameters of 5-15 urn. Then 2 



4 parts 

6 parts 
1 part 
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parts of this toner and 98 parts of Iron-powder carrier (Nippon Teppun Co., TEFV 200/300) were mixed and 
the blow-off charge was measured and found to be -21.7 uC/g. 

This toner was used in a commercially available copying machine (Canon NP-201) to make toner images. 
There was no fog, and the reproducibility of fine lines was good. Also, the solid-area reflecting concentration 
5 was 1 .4, so the images obtained were dear. 

Comparative Example 

To compare the electrification properties of toner, the compound 1 used in Example 1 was replaced with 
10 the 2,6-dhtert-butyl-p-cresol or the 2, 2'-methylene-bis-(4-ethyl-6-tert-butylphenol) disclosed in Japanese 
Laid-open Patent Publication No. 63-266462, and a toner for comparison was made by the methods of Exam- 
ple 1 . Then 5 parts of these toners was mixed with 95 parts of iron-powder carrier (Nippon Teppun Co., TEFV 
200/300), resulting in developers for comparison, and the blow-off charge for each developer was measured. 
These were -1.1 uC/g with 2,6-di-tert-butyl-p-cresol and -2.7 uC/g with 2,2'-methylene-bi&-(4-ethyl-6-tert-bu- 
15 tylphenol). 

Compared to the toner of this invention that contains calix (n) arene compounds as charge-control agents, 
the toners for comparison had slower electrostatic charging rate at an early stage, and the amount of charged 
electricity of the toner was less than 1 /1 0 as much. 

The toner of thTs invention that contains the calix (n) arene compound as a charge-control agent has, as 
20 is described above in the examples, stability against environmental changes and excellent stability on storage; 
in addition, it can be used to form images that are clear, the fine lines of which have good reproducibility. More- 

overr the calix (n) arene compound of this invention is-substantially colorless,-with transparency,.and.compat- 

ible with resin binder, so that it can be used to make color toners with transparency. Thus, even when images 
of colored yellow, magenta, cyan, etc., are overlaid on each other, a clear color image can be obtained. 

25 

Claims 

1 A toner for use In the development of electrostatic latent images that contains at least one calix (n) arene 
30 compound as charge controlling agent having the general formula represented by the following general 

formula I: 



35 



40 




wherein n = X + Y; X and Y are integers, and n = 4 to 8; R 1 is a hydrogen atom or an alkyl group with 1- 
45 5 carbons or else-(CH2) m COOR 10 (where R 10 is a hydrogen atom ora lower alkyl group, and m is an integer 

from 1 to 3); R 2 is a hydrogen atom, halogen atom, alkyl group with 1-12 carbons (which can be in the 
form of branched chains), aralkyl group, -N0 2 , -NH 2 , -N(R?) 2 (where W is a lower alkyl group), -S0 3 R* 
(where R 8 is a hydrogen atom), phenyl group (which may be a substituted group), or -Si(CH 3 ) 3 ; R 3 and 
R4 are independently a hydrogen atom, halogen atom, alkyl group with -1-3 carbons, -NH 2f or -N(R 8 ) 2 
so (where R e is a lower alkyl group); R 5 Is a hydrogen atom or an alkyl group with 1-3 carbons; R 11 is a hy- 

drogen atom, an alkyl group with 1 -5 carbons, or -(CH^COOR 20 (where R 20 is a hydrogen atom or a lower 
alkyl group, and p is an integer from 1 to 3); R 12 is a hydrogen atom, halogen atom, alkyl group with 1-12 
carbons (which can be in the form of branched chains), aralkyl group, -N0 2 , -NH 2 , -N(R 17 ) 2 (where R 17 is 
a lower alkyl group), -S0 3 R 18 (where R 18 is a hydrogen atom), phenyl group (which may be a substituted 
55 group), or -Si(CH 3 ) 3 ; R 13 and R u are independently a hydrogen atom, halogen atom, alkyl group with 1- 

3 carbons, -NH 2 , or -N(R 1S )2 (where R 19 is a lower alkyl group; and R 15 is a hydrogen atom or an alkyl group 
with 1 to 3 carbons. 
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2. A toner according to claim 1 wherein 0.1-10 parts by weight of the calix (n) arene compounds represented 
by genera! formula I is used per 100 parts by weight of resin. 

5 Patentanspruche 

1. Toner fur die Verwendung bei der Entwicklung von elektrostatischen, latenten Bildern, der mindestens 
eine Calix-(n)-Arenverbindungen als Ladungskontrollmittel mit der durch die folgende allgemeine Formel 
i dargesteilten ailgemeinen Formel enthalt 

10 



15 




in dern =X+ Yist, Xund YganzeZahien sind, n =4 bis 8 1st, R 1 ein Wasserstoffatomodereine Alkylgruppe 

-miM-bis 5 Kohienstoffatomen oder (CH^COORlP-ist (wobei Rli ein-Wasserstoffatom.odereine.niedere 

Alkylgruppe ist und m eine Zahl von 1 bis 3 ist), R 2 ein Wasserstoffatom, ein Halogenatom, eine Alkyl- 
gruppe mit 1 bis 12 Kohienstoffatomen (die in Form von verzweigten Ketten vorliegen kann), eine 

25 Araikylgruppe, -NO* -NH 2< -N(R 7 )2 (wobei R 7 eine niedere Alkylgruppe W). -S0 3 R 8 (wobei R* ein Was- 

serstoffatom ist), eine Phenylgruppe (die eine substituierte Gruppe sein kann) oder-Si(CH 3 ) 3 ist, R 3 und 
R* jeweils unabhangig ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 3 Kohienstoff- 
atomen, -NH 2 Oder -N(R9) 2 sind (wobei R 9 eine niedere Alkylgruppe ist), R 5 ein Wasserstoffatom Oder eine 
Alkylgruppe mit 1 bis 3 Kohienstoffatomen ist, R 11 ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 5 Koh- 

30 lenstoffatomen oder -(CHJpCOOR 20 ist (wobei R 20 ein Wasserstoffatom oder eine niedere Alkylgruppe 

ist und p eine Zahl von 1 bis 3 ist), R 12 ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 
12 Kohienstoffatomen (die in Form von verzweigten Ketten vorliegen kann), eine Araikylgruppe, -N0 2 , 
-NH 2 , -N(R 17 ) 2 (wobei R 17 eine niedere Alkylgruppe ist), -S0 3 R 18 (wobei R 18 ein Wasserstoffatom ist), eine 
Phenylgruppe (die eine substituierte Gruppe sein kann) oder Si(CH 3 ) 3 ist, R 13 und R 14 jeweils unabhangig 

35 ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 3 Kohienstoffatomen, -NH 2 oder 

-N(R 19 ) 2 sind (wobei R 19 eine niedere AlkylQ^PP© >st) und R 16 ein Wasserstoffatom oder eine Alkylgruppe 
mit 1 bis 3 Kohienstoffatomen ist. 

2. Toner nach Anspruch 1, bei dem 0,1 bis 10 Gewichtsteile der Calix-(n)-Arenverbindungen, die durch die 
40 allgemeine Formel I dargestellt sind, pro 1 00 Gewichtsteile Harz verwendet werden. 



Revendicatlons 

1. Toner destine a fitre utilise dans le develpppement d 1 images latentes electrostatiques qui contient au 
moins un compose calix (n) arene comme agent de regulation de charge dont la formule generale est re- 
presentee par la formule (I) generale suivante : 
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dans laquelle n=X + Y;XetY sont des entiers, et n = 4 a 8 ; R 1 est un atome d' hydrogene ou un groupe 
alkyle comportant de 1 a 5 carbones, ou encore -(CH^mCOOR 10 (ou R 10 est un atome d* hydrogene ou 
un groupe alkyle plus court, et m est un entler allant de 1 a 3 ) ; R 2 est un atome d' hydrogene, un atome 
d' halogene, un groupe alkyle comportant de 1 a 12 carbones ( qui peut 6tre sous la forme de chatnes 

5 ramlf lees), un groupe aralkyle, -N0 2 , -NH 2 , - N(R 7 ) 2 (ou R 7 est un groupe alkyle a chaTne courte) , -S0 3 R 8 

(ou R fl est un atome d' hydrogene), un groupe ph6nyle (qui peut 6tre un groupe substltu6 ), ou -Si(CH 3 ) 3 ; 
R 3 et R 4 sont independamment un atome d' hydrogene, un atome d* halogene, un groupe alkyle compor- 
tant de 1 a 3 carbones, -NH 2 , -N(R 9 ) 2 (ou R 9 est un groupe alkyle a chaTne courte) ; R 5 est un atome d' hy- 
drogene ou un groupe alkyle comportant de 1 a 3 carbones, R 11 est un atome d' hydrogene ou un groupe 

10 alkyle comportant de 1 a 5 carbones ou - (CH^pCOOR 20 (ou R 20 est un atome d' hydrogene ou un groupe 

alkyle a chaTne courte, et p est un entier allant de 1 a 3) ; R 12 est un atome d v hydrogene, un atome d' ha- 
logene, un groupe alkyle comportant de 1 a 12 carbones ( qui peut etre sous la forme de chaTnes rami- 
fies), un groupe aralkyle, -IMQ 2 , r NH 2 , -N(R 17 ) 2 (ou R 17 est un groupe alkyle a chaTne courte) , -SO3R™ 
(ou R 18 est un atome d' hydrogene), un groupe phenyls (qui peut 6tre un groupe substitu6 ), ou -Si(CH 3 ) 3 ; 

15 R 13 et R 14 sont independamment un atome d ? hydrogene, un atome d' halogene, un groupe alkyle compor- 

tant de 1 a 3 carbones, -NH 2 , ou N(R 19 ) 2 (ou R 19 est un groupe alkyle a chaTne courte) ; R 16 est un atome ^ 
d' hydrogene ou un groupe alkyle comportant de 1 a 3 carbones . 

■ ■ ' 1 

"* " 2. "Tonerselonlarevendication 1,dara | 

20 sentes par la formule generale (I) sont utilisees pour 100 parties en poids de resine . 1 
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